Objective: To determine whether being both vigorously active and a team sports participant or being vigorously physically active but not a team member is associated with substance use and sexual risk behaviors.
were physically nonactive sports team members, and 22.3% were physically nonactive and not sports team members. More female (mean [SD], 29.3% [2.2%]) than male students (15.3% [1.9%]) were nonactive, and more male students were both physically active and participants in team sports (48.9% [3.4%] ) than were female students (34.8% [3.2%] ). Black students were more likely to be physically nonactive in both the team and nonteam categories than were students overall. Relative to nonactive nonteam female students, physically active female students on sports teams were less likely to be substance users or engage in sexual risk behaviors than were active nonteam and nonactive team female students. Other associations were specific to racial/ethnic subgroups.
Conclusion:
Overall, being both physically active and a team sports participant was associated with a lower prevalence of several health risk behaviors.
Arch Pediatr Adolesc Med. 2003; 157:905-912 A MONG THE many longterm health benefits of physical activity (PA) are that it helps prevent chronic conditions such as cardiovascular disease, diabetes mellitus, obesity, colon cancer, and hypertension at later stages in life. 1 Because most health behavior patterns are established in childhood, [2] [3] [4] promotion of PA should begin at an early age.
In addition to its biological benefits, being physically active is associated with a lower prevalence of several health risk behaviors. Cross-sectional studies in the United States have found that adolescent students who participated in sports programs were less likely to use cigarettes, [5] [6] [7] [8] [9] marijuana, [7] [8] [9] and other drugs, 8 and to engage in risky sexual behaviors. 5, 8 Similarly, cross-sectional studies of adolescents have reported a negative relationship between being physically active and using cigarettes 6, 10, 11 and marijuana. 10, 11 In addition, longitudinal studies have found that students who participated in sports were less likely to initiate alcohol use 12 and risky sexual behaviors. 5, [13] [14] [15] Another longitudinal study found a negative association between being physically active and using cigarettes. 12 Some studies, however, have suggested that being physically active or involved in sports programs is associated with a higher prevalence of substance use and risky sexual behaviors. For example, alcohol use 6, 12 and sexual activity 14 have been reported to be positively associated with PA or sports participation.
Many of the studies just described have grouped the population either by sports participation (eg, athletes vs nonathletes) or PA level (eg, active vs inactive or a gradient of activity levels). Unfortunately, studies that group students by sports participation could include those ranging from the inactive to the vigorously active. Similarly, studies grouping students by PA levels could include youth who participate in team sports as well as those not on teams. Thus, PA level is a confounder when categorizing by sports participation; sports participation is a confounder when grouping by PA level. Unless these variables are controlled during analyses, identifying the factors underlying a relationship between certain risk behaviors and PA levels or sports participation is difficult-is it the PA alone, team membership alone, or a combination?
Few studies that examined substance use and sexual activity controlled for PA level when comparing participants and nonparticipants in team sports. 6, 8, 16 In one such study of tobacco and alcohol use, Rainey et al 6 distinguished between team athletes and nonathletes and subdivided the athletes into high and moderate PA groups and the nonathletes into high, moderate, low, and sedentary PA groups. High and moderate PAs were measured differently for athletes and nonathletes, however. Among athletes, the PA level was measured by the number of sports teams to which they belonged; for nonathletes, self-reported PA level was used. 6 Certainly, the number of teams on which adolescents participate could be an inadequate predictor of PA levels.
Another concern about available studies is that many have not analyzed data separately for male and female adolescents. We know that female students are generally less likely than male students to participate in vigorous PA and in sports programs. [17] [18] [19] [20] [21] In addition, studies that have analyzed substance use and sexual behaviors separately for male and female students have shown that the relationship between these behaviors and sports participation 5, 8, 12, 13, 15 or PA 11, 12 differs by sex. For example, male sports participants have been found to initiate sex earlier than nonparticipants, 5, 13 but this same relationship has not been found among female adolescents. Similarly, female students who were more active or more fit were less likely to use cigarettes than female students who were less active or less fit, 12 but this same association was not true for male students. Clearly, looking at these behaviors and associations for male and female adolescents separately is appropriate. In addition, the relationship between sports participation and health risk behaviors has been shown to differ by race/ethnicity. 8, 16 The purpose of the present study is to identify whether being vigorously active alone, a team sports participant alone, or being both vigorously active and a team sports participant is associated with substance use and risky sexual behaviors and whether associations are specific to sex and racial/ethnic subgroups. We controlled for both team sports participation and vigorous PA by stratifying youth into the following 4 categories that considered both factors: (1) vigorously active and involved in team sports, (2) vigorously active but not involved in team sports, (3) not vigorously active but involved in team sports, and (4) neither vigorously active nor involved in team sports. We analyzed data separately for male and female students as well as by race/ethnicity.
METHODS

SAMPLE AND DEFINITIONS
We used data from the 1999 national school-based Youth Risk Behavior Survey (YRBS) for this study. The survey sample used a 3-stage cluster sample design, which has been described in detail elsewhere. 17 Briefly, the first-stage sampling frame contained 1270 primary sampling units consisting of large counties or groups of smaller adjacent counties. Of the 1270 primary sampling units, 52 were selected with probability proportional to size. At the second sampling stage, schools were selected with probability proportional to their enrollment. Schools with substantial numbers of black and Hispanic students were oversampled to enable separate analysis of these groups. The third stage of sampling was random selection of 1 or 2 classes of a required subject (eg, English or social studies) from grades 9 through 12 at each chosen school. A weighting factor was applied to each student record to adjust for nonresponse and for varying probabilities of selection, including those resulting from oversampling of black and Hispanic students. Data are representative of students in grades 9 through 12 attending public or private schools in the 50 states and the District of Columbia. There were 15 349 respondents from 144 schools with response rates of 77% for the schools and 86% for the students. The overall response rate was 66%.
Survey procedures were designed to protect students' privacy by allowing for anonymous and voluntary participation. Students completed the self-administered questionnaire in their classrooms during a regular class period, recording their responses directly on a computer-scannable booklet.
Students were placed in 1 of 4 categories based on their responses to 2 items: "On how many of the past 7 days did you exercise or participate in physical activities for at least 20 minutes that made you sweat and breathe hard?" (labeled as "vigorous PA") and "During the past 12 months, on how many sports teams did you play (including any teams run by your school or community groups)?" We called those who reported participation on at least 1 sports team and 20 minutes or more of vigorous PA on 3 or more days "active team males or females." We called those reporting no participation on teams but 20 minutes or more of vigorous activity on 3 or more days "active nonteam males or females." We called those reporting at least 1 sports team and fewer than 3 days of vigorous PA for 20 minutes or more "nonactive team males or females." Finally, we called those reporting neither team membership nor 3 or more days of vigorous PA for 20 minutes or more "nonactive nonteam males or females." The term "nonactive" includes students from the inactive to the moderately active. For simplicity, we refer to these groups as "PA categories" although they consider both PA and sports participation.
Of the 15 349 respondents, 15 142 (98.6%) were included in these analyses. Excluded were those missing a response to either of the 2 items used to determine PA categories (n=207).
The YRBS items on sexual activity and substance use that we used are listed in Table 1 . Although it is not a behavior, the YRBS item on forced sex was included in this study because it is an important health risk factor, particularly for female students. Individual items related to lifetime use of cocaine, inhaled substances, heroin, methamphetamines, and injected drugs were combined to create the variable "other drug use." More than 90% of the items on the YRBS that measure self-reported health risk behavior have at least moderate reliabilities (±41%).
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DATA ANALYSES
All estimates were based on weighted data, with SUDAAN (Research Triangle Institute, Research Triangle Park, NC) used to compute 95% confidence intervals for prevalence estimates and to conduct logistic regression analyses. Because we expected that responses by male and female students on risk behaviors would differ significantly, we analyzed these behaviors by sex. Risk behaviors that were statistically significantly associated with PA cat-
WWW.ARCHPEDIATRICS.COM 906 egory were used in logistic regression analyses to determine whether the associations remained after controlling for grade and race/ethnicity. A separate series of logistic regression analyses was performed to determine whether the interaction between race/ ethnicity and PA category was significantly associated with risk behaviors after controlling for grade. Data are given as frequencies or odds ratios and 95% confidence intervals.
RESULTS
The sample (N= 15 349) was 49.6% female, 60.8% white (non-Hispanic), 14.1% black or African American (nonHispanic), and 10.4% Hispanic or Latino. Students not reporting any of these racial/ethnic groups (14.7%) are described as "other." The sample was 28.9% 9th-, 26.0% 10th-, 23.6% 11th-, and 21.4% 12th-grade students. Most of the sample was from suburban areas (59.1%) with 29.4% from urban and 11.0% from rural areas.
Overall, most (41.9%) of the respondents were in the active team category, while 22.1% were active nonteam, 12.6% were nonactive team, and 22.3% were nonactive nonteam. Nonactive team students represented 23.1% of all participants in team sports.
The estimated percentage of male students in the physically active team category (48.9%) was higher than the corresponding estimate for female students (34.8%) ( Table 2 ). In both the active nonteam and nonactive team categories, the proportions of male students (22.3% and 11.7%, respectively) and female students (21.9% and 13.4%, respectively) were roughly equal. The percentage of female students in the nonactive nonteam category (29.3%) was almost twice the percentage of male students (15.3%). Finally, the proportion of black students in the nonactive team (15.1%) and nonactive nonteam (28.5%) categories was greater than the overall proportion of students in these categories (12.6% and 22.3%, respectively).
The percentages of students from urban, suburban, and rural areas were similar for each PA category with the exception of the nonactive team category. Fewer rural students were nonactive team (9.3%) than were students overall (12.6%) ( Table 2 ). The percentage of 9th-grade students who were active team members (46.9%) was greater than the percentage of 11th-or 12th-grade students in this category (39.0% and 38.3%, respectively). Conversely, the percentage of 9th-grade students who were nonactive nonteam (16.2%) was lower than the percentage of 11th-(28.5%) or 12th-(25.5%) grade students in this category.
Among male students, the only risk behavior associated with PA category was "other drug use" (data not shown). Active team male students were less likely to use other drugs (18 Among female students, the prevalence of 6 health risk behaviors varied by PA category ( Table 3) . Health risk behaviors for which active team female students had a lower prevalence than their active nonteam, nonactive team, and nonactive nonteam counterparts were ever had sexual intercourse, had 4 or more sex partners during lifetime, and had 4 or more sex partners in the last 3 months. Active team female students also had a lower prevalence of having ever been pregnant than did active nonteam and nonactive nonteam female students but did not differ significantly from nonactive team female students. Behaviors for which the active team group had a lower prevalence than the active nonteam group but did not differ from those who were nonactive team and nonactive nonteam were current cigarette use and current marijuana use.
We tested the statistically significant associations between PA category and health risk behaviors given in TableTable 1 students and nonactive nonteam female students had similar odds of current marijuana use. The odds of having had 4 or more sexual partners in their lifetime or in the 3 previous months, having ever been pregnant, current cigarette use, and current marijuana use were similar for active nonteam, nonactive team, and nonactive nonteam female students.
In a separate set of logistic regression analyses, the association between health risk behaviors and the interaction between PA category and race/ethnicity was assessed for female students while controlling for grade. With the exception of marijuana use (Wald F, 1.51; P=.09), the interaction between PA category and race/ ethnicity was associated significantly with each health risk behavior we examined. The pattern of results varied for each risk behavior, however ( Table 5) . White nonactive nonteam female students served as the reference group in these analyses. Relative to the reference group, black female students in all categories other than "active team" were significantly more likely to have ever had sex, and white active team female students were significantly less likely to have ever had sex (Wald F, 7.94; PϽ.001). White, Hispanic, and other active team female students, as well as black active nonteam and Hispanic nonactive team female students were less likely than the reference group to have had had 4 or more lifetime sexual partners. Black nonactive nonteam female students were significantly more likely than their white counterparts to have had 4 or more lifetime partners (Wald F, 4.44; PϽ.001). Black nonactive team and nonactive nonteam female students were significantly more likely than the reference group to have 4 or more current sexual partners (Wald F, 5.41; PϽ.001) and to have ever been pregnant (Wald F, 2.89; P=.001), while active team female students who were white or in the other race/ethnicity categories were less likely than the reference group to have 4 or more current sexual partners. Finally, relative to the reference group, all black female students regardless of PA category were significantly less likely to report current cigarette use, as were white active team and Hispanic active nonteam and nonactive nonteam female students (Wald F, 5.53; PϽ.001).
COMMENT
This study found that nearly one fourth (23.1%) of the participants in team sports were not vigorously active. This result may seem surprising, as one might assume that virtually all of these students would exercise vigorously. Several explanations suggest themselves, some of them related to the 7-day time frame for PA on the YRBS. For example, an "out-of-season" athlete could have reported less PA than he or she would have reported had the survey been during the season. An athlete might also have been injured or recently ill. Students who were not starting players might receive little or no playing time during competitions and perhaps less in practice as well. Golfers, bowlers, and other team athletes may not have to engage in vigorous PA. Whatever the reason, this finding suggests that using participation in team sports as a surrogate for PA (or PA levels) may not be prudent.
Unlike the case for female students, only 1 significant association was found for male students between †Students who reported vigorous physical activity (PA) on 3 or more of the 7 days preceding the survey and involvement on 1 or more school or community sports team in the 12 months preceding the survey.
‡Students who reported vigorous PA on 3 or more of the 7 days preceding the survey and no involvement on school or community sports teams in the 12 months preceding the survey.
§Students who reported vigorous PA on fewer than 3 of the 7 days preceding the survey and involvement on 1 or more school or community sports team in the 12 months preceding the survey.
Students who reported vigorous PA on fewer than 3 of the 7 days preceding the survey and no involvement on school or community sports teams in the 12 months preceding the survey. team sports participation and health risk behavior: fewer active team male students were other drug users than were their active nonteam counterparts. Contrary to the results of other studies, active team male students were not more likely than their active nonteam and nonactive peers to have used alcohol, 12 to have ever had sex, 14 or to have initiated sexual intercourse at an early age. 5 They also were no less likely to have used cigarettes or marijuana. 8 Our results may differ from previous studies because we categorized students by both PA and team sports participation. Having more categories with fewer students in each may have led to fewer statistically significant findings. In addition, use of a younger population, 12 lack of control for PA levels, 5, 8, 14 and geographic variation 5 (in the case of age at first sexual intercourse) may explain why results of previous studies differ from our results.
For female students, we did not confirm the findings of Sabo et al 5 that athletes reported greater use of condoms and initiated intercourse later than did non- *Values are presented as percentage (95% confidence interval). All n's are unweighted. †Students who reported vigorous physical activity (PA) on 3 or more of the 7 days preceding the survey and involvement on 1 or more school or community sports team in the 12 months preceding the survey.
Students who reported vigorous PA on fewer than 3 of the 7 days preceding the survey and no involvement on school or community sports teams in the 12 months preceding the survey.
¶Among students who reported having had sexual intercourse in the 3 months preceding the survey. #On 1 or more of the 30 days preceding the survey. **Drank 5 or more drinks of alcohol on 1 or more occasions on 1 or more of the 30 days preceding the survey. † †Used marijuana 1 or more times during the 30 days preceding the survey. ‡ ‡Lifetime use; includes cocaine use; sniffing glue or breathing contents of aerosol spray cans, or inhaling any paints or sprays; heroin use; methamphetamine use; or using a needle to inject any illegal drug into the body. †Students who reported vigorous physical activity (PA) on 3 or more of the 7 days preceding the survey and involvement on 1 or more school or community sports teams in the 12 months preceding the survey.
On 1 or more of the 30 days preceding the survey. ¶Used marijuana 1 or more times during the 30 days preceding the survey. athletes. Again, the differences in these findings could be partially due to our having controlled for vigorous PA. Other possible factors include the smaller sample size (n = 9009) in the study by Sabo et al due, in part, to the exclusion of students belonging to the other race category. Real variability in responses between the 1995 and 1999 YRBS may also explain differences in results.
If PA plus team sports participation modifies health risk behavior, it may do so differently for male vs female students. Perhaps the potential benefits of PA plus sports participation are not enough to offset the higher degree of risk behavior among male students, in general, or the influence of peers and sociocultural norms on male risk behavior. The frequency and nature of media images of male sports figures (and advertising surrounding male sports programming) differ significantly from that of female sports figures. One example of this is the association of sports with alcohol consumption. These media images may play a role in shaping team "cultures" that are different for male and female students.
The motivational factors for team sports participation and the nature of the sports themselves may attract a different subset of male vs female students. For example, male students drawn to more aggressive contact sports or sports that can be perceived as riskier may be more prone to health risk behaviors. Male students may be more motivated to participate in team sports because it is a way to demonstrate physical strength or to achieve status, approval, or reward. Female students may be more motivated by the social interaction or the health benefits of participating in team sports. Whatever the case, it seems that active team female students are more distinct from female students in the other PA categories in terms of health risk behaviors than are their male counterparts.
Overall, exposure to both PA and team sports participation, but neither PA alone nor sports participation alone was associated with less risky behavior among female students. If coaches serve as role models or enforcers of positive behavior, or if the threat of disqualification if caught drinking or using drugs is greater for team participants, why do we not also observe less risky behavior among those in the nonactive team category? The negative effects of risky behavior on athletic performance may be part of the answer. Individuals involved in more vigorously active team sports may avoid alcohol, other drugs, or sexual activity to stay focused and to maintain maximum performance. Individuals involved in team sports that are less physically demand- †Students who reported vigorous physical activity (PA) on 3 or more of the 7 days preceding the survey and involvement on 1 or more school or community sports teams in the 12 months preceding the survey.
Students who reported vigorous PA on fewer than 3 of the 7 days preceding the survey and no involvement on school or community sports teams in the 12 months preceding the survey. ¶On 1 or more of the 30 days preceding the survey. #Used marijuana 1 or more times during the 30 days preceding the survey.
ing may place less priority on physical fitness and performance and may, therefore, engage in riskier behavior. Again, the nature of the sport itself may attract those already engaging in certain risk behaviors or create an environment of normative risk behaviors. Commitment to team sports may leave less time, particularly after school or on weekends, for engaging in risky behavior among active team female students vs active nonteam female students. Dedicated team members may not want to disappoint teammates by performing badly or jeopardizing their team positions. There may be greater peer pressure to be fit and healthy or to outperform other athletes within a team environment vs a nonteam setting. These factors, and many others, may explain the differences between vigorous PA within vs outside the team setting that possibly influence risk behavior.
If PA or team sports participation directly modifies health risk behaviors, results of our analyses by race/ ethnicity may indicate that female students in white and "other" race categories potentially benefit from the combination of vigorous PA and team sports participation while black female students may benefit from vigorous PA alone. Hispanic female students may benefit from team sports participation alone for one risk behavior (ie, the number of sexual partners over the lifetime). Overall, however, vigorous PA within a team sports setting could have the greatest potential benefit for the greatest number of female students.
This study may be limited by the fact that students may underreport or overreport their health risk behavior. How much misreporting takes place is unclear, but we should note that most items measuring health risk behavior on the YRBS have acceptable reliability. 22 Also, the sample size for the present study was large and thus many significant associations were expected to be found overall. Analyses by race/ethnicity, however, were affected by having fewer participants within PA categories, resulting in wide confidence intervals for reported odds ratios and fewer significant associations. Unfortunately, whether participation in team sports is related causally to any of the health risk behaviors examined cannot be determined because of the cross-sectional nature of this study. In addition, associations between participation in specific team sports and health risk behaviors cannot be determined from this study.
Longitudinal studies are needed to determine the precise nature of the association between participation in team sports and risk behaviors. Regardless of whether team sports attract female students who engage in less risky behavior or whether being on a sports team modifies risky behavior, however, one can hypothesize that a social norm may be established within the team sports environment that could reinforce less risky behavior. If so, participation in team sports would be beneficial regardless of any direct role it might have in causing or modifying behavior.
Barriers to team sports participation by female students, 20, 23, 24 particularly ones from racial and ethnic minority subgroups, need to be eliminated wherever possible. While coordinating efforts to promote PA, 25 schools and communities should consider both the additional health benefits of team sports for adolescent females and the known biological benefits associated with PA in both adolescence [26] [27] [28] [29] and adulthood.
30-34
Accepted for publication May 1, 2003 
